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[57] ABSTRACT 
In a display device having a liquid display medium, for 
example liquid crystal, the ?lling apertures have to be 
readily sealed. In a seal which is very suitable for mass 
production a piece of elastic material is drawn through 
two oppositely located ?lling apertures or between a 
brace across the filling aperture and the ?lling aperture. 

7 Claims, 4 Drawing Figures 
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DISPLAY DEVICE COMPRISING A LIQUID 
DISPLAY MEDIUM ' 

The invention relates to a display device comprising 
a liquid display medium between two supporting plates 
and having a ?lling aperture which is sealed by means 
of a sealing member. 
Such a device may serve to display alphanumeric or 

visual information and the liquid display medium con 
sists, for example, of a liquid crystal material or of a 
solution of an electrochromic material. 
A device of the kind mentioned in the ?rst paragraph, 

in particular a liquid crystal display device, is disclosed 
in US. Pat. No. 3,967,882. The display device described 
in the abovementioned Patent comprises two parallel 
supporting plates which are covered on the inside with 
a layer of electrode material. One or more spacers are 
present between the plates so as to keep the plates a 
certain distance apart. The space between the plates 
which falls outside the spacers comprises a edge seal. 
The space between the electrodes is ?lled with liquid 
crystal which is introduced through a ?lling aperture in 
at least one of the supporting plates. The ?lling aperture 
is sealed by sealing means. In this known device the 
sealing of a ?lling aperture has been effected by means 
of plastic plugs, preferably of a silicone or an epoxy 
resin. However, it is desirable to avoid the use of a 
silicone or epoxy resin in the non-hardened condition, 
since constituents hereof may enter the display medium 
and shorten the life of such a device. 

It is an object of the invention to provide a seal for a 
?lling aperture of a liquid-?lled display device which 
prevents the penetration of liquid and gaseous impuri 
ties into the display medium. Another object‘of the 
invention is to considerably simplify the provision of a 
seal of a ?lling aperture in such a display device. 
According to the invention, a display device of the 

kind mentioned in the ?rst paragraph is characterized in 
that the sealing member is of an elastic material and 
extends through an aperture which is narrower than the 
cross-section of the elastic material in the stress-less 
condition, and that both ends of the sealing member are 
situated on the outside of the device. In a seal with, for 
example, a polythene stopper in which only one of the 
two ends is situated on the outside of the device, a good 
seal is not obtained since the stopper after the insertion 
works loose again outwards. 
A preferred embodiment of the display device ac 

cording to the invention is characterized in that both 
supporting plates have a ?lling aperture, said ?lling 
apertures being situated straight opposite to each other, 
and a wire-shaped piece of elastic material extends 
through both ?lling apertures. 

In another preferred embodiment a sealing edge of 
the device comprises at least one pair of ?lling apertures 
which are situated in the elongation of each other and 
through which a wire-shaped piece of elastic material 
extends. 

In still another preferred embodiment one of the 
plates comprises a ?lling aperture across which a brace 
is secured and a strip-shaped piece of elastic material 
extends through the aperture between the brace and the 
?lling aperture. 
A very suitable elastic material for the seal of the 

?lling aperture is rubber. 
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A display device according to the invention com 
prises, for example, a liquid crystal or a solution of an 
electrochromic material as a display medium. 
The invention will now be described in greater detail 

with reference to the accompanying drawing, of which 
FIG. 1 shows a device according to the invention in 

the case in which both supporting plates are provided 
with a ?lling aperture, 
FIG. 2 is a cross-sectional view of a device according 

to the invention in the case in which edge seal of the 
device has one pair of ?lling apertures, 
FIG. 3 is a sectional view taken on the line III--III 

shown in FIG. 2, and 
FIG. 4 shows a device according to the invention in 

the case in which one of the supporting plates has a 
?lling aperture. 
FIG. 1 shows the main parts of a display device ac 

cording to the invention, namely two glass supporting 
plates 1 and 2. Supporting plate 1 is provided on its 
inside with a number of electrodes 3, 4, 5 and 6 which 
for displaying numeric information are usually provided 
in the form of a segmentary ?gure eight. A common 
counter electrode 7 is provided on the inside of support 
ing plate 2. In order to be able to observe the informa 
tion, the electrode material on at least one of the sup 
porting plates 1 and 2 should be transparent. The dis 
tance between the supporting plates is determined by a 
polyethylene frame 8 which also forms a sealing edge of 
the device. Both supporting plates 1 and 2 have ?lling 
apertures 9 and 10 via which the liquid display medium 
11 is introduced into the space between the supporting 
plates 1 and 2. The ?lling apertures 9 and 10 have a 
diameter of, for example, 0,6 mm and are sealed by 
means of a wire-shaped piece of elastic material 12. The 
seal can be provided in a very simple manner. The wire 
shaped piece of elastic material 12 which has a cross 
section exceeding the cross-section of the ?lling aper 
tures 9 and 10 is made thinner than the cross-section of 
the ?lling apertures 9 and 10 on one side over a length 
exceeding the thickness of the display device. After 
threading the thin part through both ?lling apertures 9 
and 10 the elastic material 12 can easily be stretched 
until it has a cross-section which is smaller than the 
cross-section of the ?lling apertures 9 and 10. After 
threading the elastic material 12, a good seal is obtained 
by removing the elastic deformation. The ?lling aper 
tures 9 and 10 in the supporting plates 1 and 2 are usu 
ally provided by sandblasting which produces sharp 
edges of the filling apertures 9 and 10. By stretching the 
wire-shaped elastic material 12 until it has a cross-sec 
tion smaller than the cross-section of the ?lling aper 
tures 9 and 10, it is also prevented that the elastic mate 
rial 12 gets cracked along the sharp edges of the ?lling 
apertures 9 and 10. Since the elastic material 12 is 
thicker on both ends than in the apertures 9 and 10, it 
cannot work loose from the apertures. In this way a 
very simple provision of a seal for a ?lling aperture is 
obtained, which is very suitable for mass production. 
FIG. 2 shows another embodiment of a display de 

vice according to the invention in which the reference 
numerals 1 to 8 have the same meanings as in FIG. 1.‘ 
FIG. 3 is a sectional view taken on the line III-III of 

FIG. 2. Two ?lling apertures 18 and 19 which are situ 
ated in the elongation of each other are provided in the 
edge seal formed by the polyethylene frame 8. The 
liquid display medium 17 is introduced into the space 
between the supporting plates 1 and 2 via the ?lling 
apertures 18 and 19. The ?lling apertures 18 and 19 are 
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sealed by means of a wire-shaped piece of elastic mate 
rial in the same manner as described with reference to 
FIG. 1. 
FIG. 4 shows a third embodiment of a display device 

according to the invention in which the reference nu 
merals 1 to 8 have the same meanings as in FIG. 1. In 
this embodiment only the supporting plate 1 has a ?lling 
aperture 3 through which the liquid display medium 14 
is introduced into the space between the supporting 
plates 1 and 2. A brace 15 is provided on the supporting 
plate 1 above the ?lling aperture 13. The ?lling aperture 
13 is sealed by drawing a strip-shaped piece of elastic 
material 16 between the brace 15 and the ?lling aperture 
13, said strip-shaped piece being thicker at either end 
than in the aperture of the brace so that it cannot work 
loose from said aperture. 
The liquid display medium 11, 14 and 17 may, for 

example, be a solution of a so-called viologen salt as 
described in U.S. Pat. No. 3,912,368 or a liquid crystal, 
for example, 2-(p-methyl-phenyl)-S-(p-hexyloxyphenyl) 
acrylonitrile which shows the effect of dynamic scatter 
ing, or di-p-n-butyl-azoxybenzene (DIBAB) which 
shows an electro~optical ?eld effect. 
What is claimed is: 
1. A display device comprising a liquid display me 

dium between two supporting plates and having a ?lling 
aperture which is sealed by means of a sealing member 
of an elastic material, characterized in that the sealing 
member is of an elastic material and extends through an 
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aperture which is narrower than the cross-section of the 
elastic material in the stress-less condition, and that both 
ends of the sealing member are situated on the outside of 
the device. , 

2. A display device as claimed in claim 1, character 
ized in that both supporting plates have a ?lling aper 
ture, said ?lling apertures being situated straight oppo 
site to each other, and a wire-shaped piece of elastic 
material extends through both ?lling apertures. 

3. A display device as claimed in claim 1, character 
ized in that a sealing edge of the device has at least one 
pair of ?lling apertures which are situated in the elonga 
tion of each other and through which a wire-shaped 
piece of elastic material extends. 

4. A display device as claimed in claim 1, in which 
one of the supporting plates has a ?lling aperture, char 
acterized in that a brace is secured across the ?lling 
aperture and that a strip-shaped piece of elastic material 
extends through the aperture between the brace and the 
?lling aperture. 

5. A display device as claimed in claim 1, 2, 3 or 4, 
characterized in that the elastic material is rubber. 

6. A display device as claimed in claim 1, 2, 3 or 4, 
characterized in that the display medium is a liquid 
crystal material. “ 

7. A display device as claimed in claim 1, 2, 3 or 4, 
characterized in that the display medium is a solution of 
an electrochrome material. 
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